Background: Poor health outcomes are recorded in rural areas of South Africa (SA) despite extra spending on health sector. This is in contrast to other middle-income and developing countries that yield better healthcare outcomes. A number of socio-economic barriers, amongst which is the shortage of healthcare professionals (HCPs), compromise the right to healthcare in rural areas of SA. This study was conducted to ascertain the role of non-governmental organizations (NGOs) in addressing the shortage of HCPs in rural South Africa. Methods: A desktop review was conducted to obtain relevant papers for analysis. Of the three hundred and fifty (n=350) papers that were retrieved, only thirty-two (n=32) studies met the inclusion criteria for this research and presented relevance for further analysis. Thematic analysis was conducted to identify and analyze patterns that emerged from the data. Emerging themes included NGOs' involvement in retention strategies for HCPs and their direct involvement in rural healthcare delivery. Results: Findings revealed that the NGO sector has access to numerous skilled human resources and capital that can provide useful insights for policy-makers to implement mechanisms to address the shortage of HCPs in rural South Africa. NGOs can assist in the handling of various minor responsibilities of HCPs. This can be achieved without having a detrimental effect on the quality of healthcare services while reducing the workload of the few HCPs in rural areas, thus allowing them time to focus on more specialized and complex problems. Conclusion: We conclude that NGOs have a crucial role to play in the training-placement and retention of HCPs and that their contributions can make a difference in the health sector if approved and recognised.
A c c e p t e d M a n u s c r i p t Background It is widely acknowledged that healthcare professionals (HCPs) form an integral part of health systems and that they are a critical element in improving health outcomes (WHO, 2014) . The World Health Organisation (WHO) Report sounded the alarm that, without sufficient numbers of adequately trained and supported HCPs; there is a significant risk of not attaining the healthrelated Millennium Development Goal (MDGs) six that seeks to combat HIV/AIDS, malaria and other diseases (United Nations, 2010) . In 2010, the WHO reported that nearly half of the world's population lived in rural areas, and that only 38% of the world's nurses and less than 25% of doctors worked in rural areas (United Nations, 2010:1) . The lack of appropriately trained and motivated health workers is a major bottleneck in implementing evidence-based health interventions, which is one of the most serious constraints that affect health systems (Nele, 2013) . In 2014, WHO identified 57 in-crisis countries with a deficit of 2.4 million doctors and nurses as being the most affected by this dearth in healthcare provision. These counties were predominantly in Asia, sub-Saharan Africa and included South Africa. The WHO (2014) claimed that there was an immediate global need for an additional 4.3 million HCPs in these 57 countries that all struggled to meet the very low benchmark of 2.5 doctors, nurses and midwives for every 1 000 people. For instance, in 2009 Africa had 2.3 HCPs per 1 000 residents compared to America with 24.8 HCPs per 1 000 residents ( Saraladevi et al., 2009 ). The situation is much more critical in rural and remote areas where poor infrastructure and low proximity to amenities make retention of HCPs a difficult task for governments. Pariyo (2011) indicated that there was on average only 1.08 doctors, nurses, and midwives per 1 000 members of the population in Africa at the time of the study. This implies that there were 17 doctors, 71 nurses and 20 midwives for every 100 000 people in Africa. The persistent low rate of HCPs in some of these countries emphasizes the urgency to correct this deficit, which is likely to continue to escalate if interventions are delayed. This delays and shortages would then result in a failed "Health for All" which has been an underlying objective of the WHO and its member states, traversing strategic milestones from the Alma Ata Declaration in 1978 and the MDG in 2000, to the Sustainable Developmental Goals (SDGs) in 2015.
Health for all is acknowledged in South Africa's section 27 of the Constitution that guarantees the right of all citizens to have access to healthcare services (HCS) and stipulates that A c c e p t e d M a n u s c r i p t Government should comply with this requirement by making available the necessary resources for progressive realisation of this right. This imperative place the onus on Government to take all reasonable measures to address poor health outcomes and health services in rural communities (Republic of South Africa, 1996; Gaedei & Versteeg, 2011) . "Progressive realization" implies that if healthcare were to deteriorate instead of improving, the government health services are defaulting on their duties in this respect. However, South Africa has poor health outcomes in rural areas despite the fact that it spends significantly more on healthcare than other low and middle-income countries (LMICs) that produce better health outcomes (Shrikant, Sharon, Osegbeaghe & Tollman, 2010) . Rural areas in LMIC suffer from a shortage of HCPs (Shrikant et al., 2010) . The shortage is particularly significant as some rural areas have a doctor to population ratio of only 5.5 doctors per100 000 people and a similar pattern applies to the availability of other HCPs in rural areas (Couper & Hugo, 2014) .
The serious shortage of trained HCPs and the seeming inability of health management structures to fill essential posts constitute key barriers to achieving the implementation and provision of rural-based health services in South Africa (HRH SA, 2013) . There are large provincial differences, with the two most urbanized provinces (Gauteng and Western Cape) coping much better in health outcomes than the rural provinces (HRH SA, 2013; Day & Gray, 2014) in South Africa. A typical urban province averages 30 generalists and 30 specialists for each 100 000 patients not covered by medical support (Day & Gray, 2014) . This further highlights the level of inequality and mal-distribution of HCPs between rural and urban South Africa (Rural Health, 2013) . A study by Cooke et al. (2011) points out that the three provinces with the highest percentage of rural inhabitants (Limpopo, Mpumalanga and Eastern Cape) also have the lowest number of HCPs per 100 000 population. The Department of Health (DOH) highlighted the difficulties associated with attracting and retaining HCPs in rural areas (DOH, 2015) . All these point to the inequalities of the past that have persisted with an inadequate focus on addressing the barriers to staffing hospitals in rural South Africa.
The situation is different in the urban areas of South Africa where the challenges are the failure to afford the health services and the feeling of being rejected by the health systems, rather than availability of HCPs (Bronwyn et al., 2011) . A number of socio-economic barriers compromise A c c e p t e d M a n u s c r i p t the right to healthcare in rural South Africa. This has generated the discourse among academics and policy-makers regarding the role that non-governmental organizations (NGOs) could play in addressing the shortage of HCPs in rural areas. This underscores the relevance of the current study which seeks to ascertain the role of NGOs in addressing the shortage of HCPs in rural South Africa. This research study contributes to the pool of knowledge of the range of services that NGOs can play by addressing the shortage of healthcare professionals in rural South Africa.
The study's results also contribute to the on-going debate on strategies to address this shortage of HCPs.
Methodology
Informed by the prerequisite to ensure that the document is evidence-based for high impact intervention, secondary data sources were employed. These data were obtained from relevant information subjected to adjustment based on the current research. We conducted an extensive desktop review of related literature from both local and international sources. Particular emphasis was on sources that appraised the shortage of HCPs in remote rural areas and the role that NGOs could play in alleviating this crisis. Articles for this review were retrieved from the following databases: Academic OneFile, PubMed, Embase and Ebscohost (including Academic Search Premier, Africa-Wide Information, CINAHL, and Health Source: Nursing/Academic Edition, MEDLINE, and Masterfile Premier). Other reports relevant to the study were retrieved from Government records and from the Department of Social Development (DSD).
We searched for papers published between 1996 and 2016. The search terms used: 'rural health professional shortage', 'non-governmental organizations', 'rural areas', 'health professional shortage', 'health services delivery', and 'retention strategy of HCPs in South Africa'. Each of these terms was searched independently. Once the search strategy had been developed, we made use of several organizational and NGO data sources that addressed retention strategies in rural areas and intervention in the shortage of HCPs in rural areas to obtain grey literature. In total, 350 articles were retrieved of which 251 were eventually included in the database. We identified 53 studies in which one or more of the following themes were illuminated: 'health professional shortages in rural areas', 'rural imbalance problems', 'factors influencing choices of location', and 'health care practice in rural areas'. Of these studies, we identified about 11 studies that either described or evaluated the characteristics and functions of NGOs in rural health service A c c e p t e d M a n u s c r i p t delivery, covering South Africa and other countries relevant to the study. Of the reviewed studies, only 32 presented relevance to South Africa. The inclusion criteria for the articles that were retained in the final database were studies that addressed the shortage of HCPs in rural South Africa and conducted post 1996 and in English. The database also included studies that looked into factors that influence choices for location and practice in rural and remote areas, studies into the functions and characteristics of NGOs and their various interventions in rural healthcare service delivery. Regarding the exclusion criteria, studies that looked into theoretical models of health professional retention in rural areas that had not been conducted in South Africa and were dated before 1996, were not included. Figure 1 We identified 53 studies in rural areas covering South Africa and other countries relevant to the study M a n u s c r i p t The study discovered that there was no clear line of communication between policy-makers, the bureaucracy, and the employees at ground level. There was a strong feeling that NHI will improve service provision to the people. The research showed that stakeholders do not consult with all the stakeholders involved in projects before policy formulation. A c c e p t e d M a n u s c r i p t for the challenges of a dire shortage of HCPs in rural areas. This situation is further compounded by conclusions that the proportion of rural-origin medical students who should ideally return to these areas with their expertise is considerably lower than the national rural population to health worker ratio. Moreover, the migration of health professionals abroad that is triggered by socio-economic determinants like wage differences has further polarized the ratio of HCPs in rural-to-urban areas, thus exerting more strain on the few HCPs working in rural-based public health facilities. However, it should be mentioned that the few HCPs who continue to work in rural settings often do so for deep personal reasons, such as their need to feel a sense of meaning, being part of a team, a culture of support, opportunities for growth, and work-life balance.
University of the
With regards to hospital staffing, it cannot be assumed that addressing human resources generally will sort out the problem of HCPs shortages in rural and remote areas in South
Africa as most studies concluded. It is only through learning about what works in terms of a fit between problem analysis and strategy and effective navigation through the politics of implementation that any headway will be made against the almost universal challenge of staffing public health facilities in rural areas. Interventions relating to improving HCPs for rural health require the commitment of all stakeholders, including NGOs and the entire private sector. This should include encouraging NGOs and galvanising mechanisms that allow contracting the private sector to address the current unmet health service delivery needs among the rural-based South African population. Rather than posing a threat to the public sector, the private sector and NGOs should strengthen South Africa's medical workforce by helping government to achieve many of its public health objectives. These are important lessons to be learnt from countries like Malawi, which has increased its HCPs with the help of international and locally volunteering doctors. NGOs can fill these gaps in the rural areas if horizontal relationships between them and government are created.
Shortages of HCPs in rural South Africa
In South Africa, 46.3% of the population live in rural areas, but only 12% of doctors, 19% of nurses, 27% of general practitioners, 25% of medical specialists, 7% of dentists, and 6% of psychologists are working in those areas (Rural Health, 2013) . South Africa spends more than 8% of its gross domestic production (GDP) on healthcare; this is higher than the recommended 5% by the WHO. Notwithstanding, health outcomes in rural South Africa are still very poor and the country's public health system is stretched and under-resourced A c c e p t e d M a n u s c r i p t (Tshikululu, 2016) . Data in this study showed that the doctor-to-patient ratio in the public sector is estimated at 0,77 doctors per 1000 patient -that is, just one practicing doctor for every 4 219 people in South Africa (Matthis, 2015) . The government of South Africa has been trying to address this shortage of HCPs in rural areas since its first democratic election in 1994 but the need remains wide as shown in this research study.
Findings in this research study showed that the shortage of HCPs is high in rural South Africa, specifically in Limpopo, Mpumalanga, Eastern Cape, North West and KwaZulu-Natal provinces and where more than half of the population resides (Rural Health, 2013) . In 2007 the ten most medically deprived districts in South Africa were all located in rural areas and fell within three provinces including KwaZulu-Natal, Eastern Cape and Limpopo (Rural Health, 2013) . A study by Jenkins, Colette, Blitz, and Coetzee (2015) found that a rural province averages 13 generalists and 2 specialists available per 100 000 people. On the other hand, more than 60% of public health facilities in South Africa struggle to fill existing posts regardless of more than 4 000 vacancies for general practitioners and 32 000 vacancies for nurses throughout all provinces in 2014/2015 (Khuzwayo, 2015) . In the public sector, 31% of posts were unfilled nationally with estimated vacancy rates of 40% in the Free State and 67%
in Mpumalanga (Khuzwayo, 2015) . The critical shortage of HCPs and the inability to fill essential posts constitute key barriers to achieving the implementation and provision of ruralbased health services in South Africa (Visagie & Schneider, 2014) . In this context, it is progressively more difficult for public health facility managers to recruit and keep adequately skilled and motivated HCPs in rural areas. With the increased incidence of the HIV/TB epidemics in the rural areas of South Africa (Neel et al., 2006) , and the newly emerging problems of non-communicable diseases (DOH, 2017) , the shortage of HCPs is likely to contribute to the increased mortality and mobility in these areas. Statistics South Africa (2015) has shown that students from rural areas hardly ever return to assist the communities with their skills, and this has become another challenge in addressing the shortage of HCPs in rural areas. For example, of the 1 200 medical students that graduate in South Africa yearly, only 35 end up working in rural areas (Rural Health, 2013) . This phenomenon justifies the discourse on the role NGOs could play in addressing the shortage of HCPs. It also highlights the urgency for policy-makers to harness the potential embedded in this sector to augment the efforts of the few healthcare professionals working in rural areas.
NGOs and health service delivery in South Africa
A c c e p t e d M a n u s c r i p t
One major development in the post-apartheid period has been the increase in donor funding to health-related activities in South Africa, especially in the fields of HIV/AIDS and tuberculosis. This has expanded the involvement of NGOs in the health sector where they provide HCS to larger portions of the population (Phaswana et al., 2008) . As a result, private healthcare suppliers such as NGOs, faith-based organizations (FBOs) and community-based organizations (CBOs) have increased their involvement in supporting health services to individuals and communities (Gustaaf et al., 2008; Tesfaye, 2015) . These initiatives, together with the concentration of skilled human resources within NGOs, have triggered a discourse among scholars to consider finding mechanisms to exert leverage on these resources in order to provide services to larger rural communities.
Results in this study show that the majority of NGOs in South Africa operate in urban and peri-urban areas rather than in rural areas (DSD, 2016) . LMICs. There is consensus that a number of health systems and socio-economic barriers, one of which is the shortage of HCPs (Couper & Hugo, 2014; Ross, 2015) , compromises the right to healthcare in rural areas in South Africa. It was ascertained that shortage of HCPs in rural areas of South Africa is affected by funding, historical deficiencies in infrastructure, fear for personal safety, lack of opportunities for schooling of children, a lack of work opportunities for partners of HCPs and a lack of strategies to recognize and compensate for these negative factors (HRH, 2015) .
A c c e p t e d M a n u s c r i p t Regardless of initiatives by government to address the shortage of HCPs in the rural areas, there seems to be a lack of cohesion between proposed retention strategies and issues that determine the choice of location by HCPs in South Africa (Couper & Hugo, 2014; Econex, 2015) . It follows that policy-makers are standing at a crossroad to consider the roles that NGOs could play to curtail this challenge. In this context, this study identified two areas in which NGOs could contribute towards addressing the shortage of HCPs in rural South Africa.
These two areas are their involvement in retention strategies in rural areas and their direct involvement in rural healthcare delivery.
NGOs' involvement in retention strategies in rural areas
The Therefore, besides direct interventions through health service delivery, the opportunity still exists for NGOs to assist in addressing socio-economic determinants of well-being, including living environments, working conditions, environmental issues, and development opportunities that impact the retention of HCPs in rural settings (Indramani, 2016) . For example, NGOs could provide bursaries for promising students from rural areas. Upon graduation, these trained professionals should return to their remote communities and use their skills to benefit rural South Africa's healthcare sector (Ross and colleagues 2015; Tumbo, Couper, & Hugo, 2009; Tesfaye, 2015) . Only one example of such model was found to exist and be working in South Africa (see case studies in tables below).
Case study 1
The Umthombo Youth Development Foundation (UYDF) is an NGO that started in 1998 with the mission to address the shortage of qualified HCPs in rural areas of South Africa. The organization identifies youths who are ambitious, qualified, and willing to pursue a medical or other health sciences degree at universities. The students are then provided with a scholarship, other financial assistances and are allocated a mentor who A c c e p t e d M a n u s c r i p t works together with them until an appropriate qualification is obtained. The HCP then returns to serve in their rural-based hospitals where they were selected from UYDF, 2014) .
Studies have pointed out that HCPs are deterred by the isolation of rural areas (Boboya, 2014) , which further leaves a lot of vacant posts in many rural areas-based hospitals and that are heavily burdened by disease (Visagie & Schneider, 2014) . In South Africa, this situation has persisted and makes it hard to address the shortage of HCPs in rural areas. A few other
NGOs have tried to address the shortage but they are not directly involved in hospital staffing (See case studies 2-4 below).
Case study 2
The Rural Education Access Programme (REAP) sponsors youth of rural origin to study a degree from applied human sciences, business studies, Health, IT, engineering and social sciences (Hartneck, 2016) .
Case study 3
Wits Initiative for Rural Health Education (WIHRE) initiated in 2003 within the faculty of health sciences at the University of Witwatersrand with a similar model as the UYDF but it also serves only two provinces including Mpumalanga and the North-West provinces (Sondzaba, 2015) .
Case study 4
The Cyril Ramaphosa Foundation on the other hand supports a small number of deserving students to study different types of degrees including but not limited to health sciences, engineering and social sciences
Of the four NGOs presented in the case studies above, only one (1) is involved in the direct supply of HCPs to rural-based hospitals. All other NGOs operating in the rural areas are partially involved in the support of public healthcare services delivery as described in the following case study. Further reports reveal that the government effort to address the shortage of HCPs has also failed to provide rural hospitals with HCPs.
Case study 5 South Africa adopted a combination of mechanisms necessary to address the shortage of HCPs in rural areas. These range from financial incentives and improved working conditions to legislation, training of doctors in rural areas and employing Cuban doctors (Asante et al., 2014) . Moreover, a number of theoretical models for the retention of HCPs in rural areas have been proposed. Such models include the affinity model, the practice characteristic model, the economic incentive model, and the indenture model (Econex, 2015) and they all seem to have been unsuccessful in rural areas where HCPs shortage is still being experienced.
NGOs' direct involvement in rural healthcare delivery
Paradoxically, reports from the DSD confirmed that only a few NGOs operating in remote and rural areas directly intervene in PHC services delivery. Whatever the case may be, a clear picture is beginning to emerge on the direct involvement of NGOs in rural healthcare delivery and on how they can be motivated to do more. As already ascertained from the study, limited numbers of HCPs work under pressure in rural areas where they battle to effectively serve the huge rural population burdened with disease. Therefore, HCPs who refer a patient to a health-A c c e p t e d M a n u s c r i p t related NGO for on-going rural health services and support will enable the few HCPs in these remote areas to concentrate on other issues. From the case studies above 2-5, it is shown that
NGOs need a proper model to adopt and which could allow them to adequately address the problem of shortage of HCPs in rural areas. The Case study-1 above is a best model to adopt in responding to the shortage of HCPs in the rural areas of South Africa (Boboya 2014; Gumede, Ross, Campbell and MacGregor 2017; Ross et al., 2015) , due to its unique model of recruiting-training and retaining HCPs in rural public health facilities.
Conclusion
South Africa is home to many NGOs comparing with many other LMICs, but only few are directly involved in the process of addressing shortage of HCPs. While the role of NGOs are acknowledged, findings in this research study show that public health facilities in rural areas remain challenged and are usually not among the priority areas in both public and private programmes of service delivery. We conclude that further research should be conducted exploring the situation on HCPs staff shortage on the ground in order to inform policy and funding allocation for these services. The findings suggest that the shortage of HCPs would be addressed by NGOs if at least each of the nine provinces of the country had a similar programme and model like the UYDF or if this model was expanded countrywide. To promote this, it is expedient that specific conditions and realities in rural areas are investigated thoroughly as it will require sufficient insight by policy-makers into rural systems to ensure that impending policies addressing the shortage of HCPs are approached with an integrated mindset. To achieve this, horizontal relationships and collaborative linkages ought to be developed between government and NGOs for effective health service delivery. Mechanisms need to be developed by the DOH to assist and allow contracting of NGO components to this sector to address current unmet health needs among the South African rural-based population. NGOs operating in urban and peri-urban areas that are not acutely stricken by the shortage should be encouraged to extend their operations to the rural areas and be encouraged to assist in addressing the socio-economic determinants that influence HCPs retention in rural areas.
